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ECOGNITION of the importance of -the estimation of serum or plasma phosphatase as a somewhat earlier indication of the severity of rickets than the concentrations of calcium and phosphorus in the serum has resulted in considerable work on this enzyme.
Though relatively few reports are available which deal with the blood phosphatase of the fowl, our knowledge of the enzyme has been considerably broadened by numerous studies on mammals. The possible function of phosphatase in the growth and disease of bone has been reviewed by Kay (1932) and has received attention in a symposium on ossification (1933) . It has been shown by Hall and King (1931) and King and Hall (1931) that the tissue phosphatase extracts of fowls react in a manner similar to those of mammals.
In a recent work Common (1936) studied the serum phosphatase activity in (1) normal birds from hatching to maturity, (2) laying birds receiving vitamin D supplement in the ration, (3) laying birds receiving high and low calcium rations, and (4) rachitic chicks. The serum phosphatase in 32 normal laying hens varied from 3.6 to 40i2 Bodansky (1933) units. There was no significant difference between laying and non-laying hens, but both groups were found to have a higher and more variable phosphatase value than cocks, while pul-* Contribution No. 230, the Department of Chemistry.
lets which had never laid showed values similar to those for cocks. There was no correlation between the serum phosphatase level and intensity of egg production. Administration of vitamin D concentrate did not reduce the range of serum phosphatase in laying birds. Auchinachie and Emslie (1934) have raised the question as to whether estimations of plasma-(or serum-) phosphatase activity will give any indication of faulty calcium and phosphorus metabolism in fowls, or whether there is normally such variation that phosphatase estimations have only a limited significance. When pullets were fed different amounts of vitamin D, there was no significant change in blood inorganic phosphorus, and serum values showed the normal range for mature hens. Plasma phosphatase however, showed a wide and unexplainable variation. It was concluded that there was no relation between the vitamin content of the diet and the activity of the plasma phosphatase. These workers feel, nevertheless, that there is more than a mere suggestion that an abnormally high plasma phosphatase activity does indicate that conditions are not optimum for calcium and phosphorus metabolism.
In view of the wide normal range of plasma phosphatase in adult birds reported by Common (1934 Common ( ,1936 and Auchinachie and Emslie (1934) , it would appear that any study designed to determine the fac- tors responsible for these variations would be a valuable and necessary preliminary to subsequent vitamin and mineral metabolism studies. In this paper data on phosphorus and phosphatase levels of the plasma and whole blood of male and female birds at 5 and 16 months of age are presented.
EXPERIMENTAL
All birds were bled from the wing vein. The technic involved in preparing plasma and whole blood for analysis is too well known to be presented here. Phosphatase was determined by the method of Bodansky (1933) , with a slight modification, in that in the determination of inorganic phosphate which is an integral part of the phosphatase determination, the method of Fiske and Subbarow (1925) was used.
Early in this work it was discovered that frequently there was a significant difference between the phosphorus and phosphatase values obtained on plasma and those obtained on oxalated whole blood from the same bird at the same bleeding. A detailed study of these differences and their variations with the age and sex of the bird gave surprising results. Plasma and whole blood values shown in series 1, Table 1 , were obtained from single bleedings. The results shown iif series 2, Table 1, are similar except that plasma and whole blood values were obtained from bleedings of different birds. Also, blood samples were not always obtained on the same day.
The average plasma phosphatase value for 5-month-old cockerels was 20.0 units, or 21 percent higher than the average value for whole blood. For pullets of the same age the plasma phosphatase value was 22.9 units or 33 percent higher. Similar comparisons for birds at 16 months of age, however, show no significant difference between plasma and whole blood, in fact, plasma phosphatase values were often slightly lower than those of whole blood. This tendency in the younger birds for the plasma to have a higher phosphatase value than whole blood is interesting in view of the work of Auchinachie and Emslie (1934) who found no significant difference when comparisons were made of the phosphatase activity of oxalated blood plasma, "native" plasma, and serum. These porkers, however, did not include whole blood in their studies.
Very striking differences were also found (Table 1) between the phosphatase values for birds of different ages, irrespective of whether the determinations were carried out on plasma or on whole blood. Average phosphatase values were from 58 to 150 percent (average, 112.8 percent) higher for birds at five months than for birds of corresponding breed and sex at 16 months. These results are in agreement with those of Auchinachie and Emslie (1934) who found that 7-month-old Rhode Island Red cocks had an average plasma phosphatase value of 9.6, while 13-month-old birds had a value 50 percent lower, or 4.8. These workers found very little individual variation in the values obtained on cockerels, especially after they had reached maturity, while pullets showed a somewhat wider range. In the present study, however, both cockerels and pullets showed a wide individual variation, while normal laying hens had only a slightly higher but much more variable phosphatase value than cocks of the same age.
In regard to the variations of phosphatase with age, Common (1936) reports that for day-old chicks a high initial value of 80-90 units increased to a maximum of about 110 units at 10-12 days, followed by a sharp decline to 40-50 units at about three weeks, after which the values for male birds fell regularly until maturity.
Average plasma inorganic phosphorus values, unlike phosphatase, were not significantly different from values obtained on whole blood. Non-laying pullets and cockerels at five months of age gave practically identical phosphorus values, 4.7 and 4.4, respectively, whereas plasma phosphorus values for 16-month-old laying hens average 37 percent lower than that of cockerels at five months, while for 16-month-old laying hens the average value, 4.1 mg./lOO c.c. was only 13 percent lower than that for 5-month-old pullets.
• In the course of this work we availed ourselves of an opportunity to study the whole blood phosphatase of a group of 10-week-old White Leghorn chicks which had been kept indoors since hatching on a ration deficient in vitamin A but adequate in other respects. The values proved to be identical with those obtained on controls receiving an adequate ration. When the birds which had received the vitamin A deficient ration were placed on range, however, the average whole blood phosphatase value decreased from 14.9 to 12.6 units within a week, and the phosphorus decreased from 6.5 mg./lOO c.c. to 5.3 mg./lOO c.c. Auchinachie and Emslie (1934) report a similar case in which a group of White Leghorn pullets, which were receiving a cereal meat-meal "allmash" ration with access to oyster shell ad lib., consistently exhibited a much lower plasma phosphatase when they had access to sunshine than control groups which were kept inside, even though the ration in the latter case was supplemented with from 250 to 20,000 units of vitamin D daily. Also of interest is the finding of these workers that the highest phosphatase values for the "sunshine" group did not occur at the time of minimum sunshine (January and February) but in the early summer. CONCLUSIONS 1. The average plasma phosphatase values for 5-month-old cockerels and pullets were 20.0 and 22.9 units, respectively. These values were 21 and 33 percent higher, respectively, than the average values obtained on whole blood. Similar comparisons of 16-month-old birds showed no significant difference between plasma and whole blood.
2. Average plasma and whole blood phosphatase values for 5-month-old birds were from 58 to 150 percent higher than for birds of corresponding breed and sex at 16 months.
